Cigarette smoke exposure in vivo increases cyclic GMP in rat lung.
The enzyme guanylate cyclase is stimulated to produce cycle guanosine 3',5'-monophosphate (GMP) when lung tissue is exposed to cigarette smoke in vitro. These experiments tested whether in vivo exposure in rats to cigarette smoke produces a similar response. Adult rats were anaesthetized with pentobarbital and ventilation with mixtures of air and cigarette smoke at 10 cm H2O inspiratory pressure was achieved after a tracheotomy was performed. Lung tissue samples were taken at intervals during 20 min exposure period and analyzed for levels of cyclic adenosine 3', 5'-monophosphate (AMP) and cycle GMP. Blood carboxyhemoglobin (COHb) levels at 5 min and 15 min of exposure showed high, but sublethal levels of COHb. lung tissue cAMP was unchanged with this exposure, but cGMP levels rose dramatically. Rat lungs showed no changes related to ventilation under similar conditions in the absence of smoke. This observed response of cGMP to cigarette smoke may represent an important pulmonary defense mechanism.